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Answer 3:

Menogaril is an antitumor agent different from other anthracyclines in that it is active after oral administration; therefore, extravasation 
is not a side effect.  In this basic study, we examd. the antitumor activity of menogaril against malignant lymphoma.  We compared 
its activity towards exptl. malignant lymphoma with that of Adriamycin, epirubicin, pirarubicin vincristine, and etoposide, treating mice 
with each drug at the dose schedule usually used for patients.  Menogaril rapidly penetrated lymphoma cells and remained there at 
least 3 h after the drug was washed out.  Menogaril cleaved more double-stranded DNA in lymphoma cells than Adriamycin, epirubicin, 
pirarubicin, or etoposide.  Menogaril had stronger antitumor activity against exptl. malignant lymphoma in mice than Adriamycin, 
epirubicin, vincristine, and etoposide.  Menogaril significantly lengthened the life span of mice bearing one of three lymphoma cell lines 
resistant to cisplatin, vincristine, or cyclophosphamide.  Menogaril had stronger antitumor activity against the human malignant 
lymphoma xenograft LM-3 than adriamycin.  The strength of the cytotoxic activity of Menogaril might arise from its ready penetration 
into cells and its cleavage of double-stranded DNA.  Therefore, Menogaril might become a drug for the treatment of patients with 
malignant lymphoma by oral administration; 7 days of administration was active in the in vivo expts.
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Answer 2:

This study was designed to investigate the usefulness of treatment with 5-FU preceding CDDP in combination chemotherapy with 
THP, 5-FU and CDDP.  Using the human KB carcinoma cell line and its multidrug resistant cell line KB-C1, the difference in the 
antitumor effect due to the sequence of administration of CDDP and 5-FU (TCF or TFC) was examd. on culture cells and nude mouse 
tumor xenografts.  When KB and KB-C1 were treated with THP (0.01μg/mL) on day 1, CDDP (0.05μg/mL) on day 2 or day 4 and 5-FU 
(0.25μg/mL) on day 3 and 4 or day 2 and 3.  TFC suppressed the cell proliferation more strongly than TCF (p<0.05), though there was 
no difference between KB and KB-C1.  In nude mouse xenografts, i.p. administration of THP (0.5 mg/kg) on day 1, CDDP (2 mg/kg) 
on day 2 or 5, and 5-FU (10 mg/kg) on day 3-5 or day 2-4 inhibited tumor growth more effectively in KB than in KB-C1.  At three 
weeks postadministration, growth inhibition by TCF and TFC was 29.9% and 57.4% in KB and 25.5% and 49,8% in KB-C1, resp.  
Theses results indicate that TFC was superior to TCF in cytocidal and antitumor effects for KB and KB-C1.
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The human neuroblastoma TNB-9 and TS-N-2 and the primitive neuroectodermal tumor SK-N-AS were xenografted to Balb/c nu/nu 
mice.  At the time when xenografts developed to 150-250 mg, the topoisomerase (TIM)-I inhibitor camptothecin-11 (CPT-11), the TIM-II 
inhibitor etoposide (EPS0 and its new deriv. NK-611, pirarubicin (PR), and ME-2303, a new adriamycin deriv., were administered i.p. or 
i.v. 3 times per 4 days at 13 LD50.  Max. inhibition rates (MIR) of CPT-11 against TNB-9, TS-N-2, and SK-N-AS were 98%, 84%, and 
89%, resp.  As to TIM-II inhibitors, on the other hand, only ME-2303 showed an antitumor activity against TNB-9 and SK-N-AS with MIR 
of 59% and 64%, resp.  EPS, NK-611, and PR had no antitumor activity against any tumors tested.
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The antitumor activity of cytarabine ocfosfate (SPAC) was tested against human colorectal, gastric, and lung adenocarcinoma 
xenografts in nude mice in comparison with the activities of various antitumor drugs used clin.  SPAC showed higher therapeutic 
efficacy against human colorectal adenocarcinoma xenografts than against human gastric and lung adenocarcinoma xenografts.  
SPAC was effective against three of 4 human colorectal adenocarcinoma xenografts, with efficacy higher than that of 
1-β-D-arabinofuranosylcytosine, fluorouracil, cisplatin, doxorubicin, pirarubicin and vindesine sulfate, but lower than that of mitomycin 
C and cyclophosphamide.  SPAC may be useful for inductive and/or postoperative chemotherapy against colorectal adenocarcinomas.

 
Abstract
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The authors compare in vitro results of an ATP cell viability assay (ATP-CVA) to the in vivo chemosensitivity of transplanted ovary 
and breast xenografts in nude mice.  This approach not only allows a comparison between the in vitro and in vivo systems, but it also 
provides a means to compare responses using multiple tumor specimens to evaluate the reproducibility of the ATP- CVA.  The results 
strongly indicate that the ATP-CVA in vitro chemosensitivity assay provides an approach that, to a degree, approximates a clin. 
situation.  With this method, the initial evaluations of in vitro chemosensitivity assays can be done more quickly and easily to 
compare with in vivo response.  It has been shown for 2 xenograft tumors (ovarian and breast) that for those drugs tested, the 
ATP-CVA can predict the drug sensitivity of these tumors in nude mice.  The reproducibility of the ATP-CVA assay is also 
demonstrated.
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Answer 8:

Pirarubicin (THP) is a deriv. of adriamycin (ADM) which has been reported to have a lower cardiotoxicity than ADM.  The authors 
investigated the in vivo antitumor effect of THP against human colon cancer cells (RPMI 4788) xenografted into nude mice.  In the 
model of intra-abdominal carcinomatosis, i.p. administration of THP (6 mg/kg) resulted in a significant prolongation of the survival 
compared with the saline control group.  I.v. administration of THP (8 mg/kg) significantly inhibited tumor growth compared with the 
saline control group.  Labeling index with bromodeoxyuridine (BrdU) of RPMI 4788 tumors treated with THP was smaller than that in the 
control group.  Mitotic index was also smaller in the group treated with THP.  Labeling index with BrdU indicates the proportion of cells in 
the S phase.  Thus, the tumor cells in both S and M phases have decreased after treatment with THP.  This change in the cell cycle 
progression may be due to the accumulation of G2 phase similar to in vitro study.  From these results, it was suggested that the 
change in cell cycle progression revealed in vitro might be caused by THP in vivo.
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Antitumor effect of pirarubicin (THP) against human colon cancer transplanted into nude mice and the mechanism for cell 
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Answer 7:

Cell growth inhibition induced by a 30 min treatment with doxorubicin (DOX) was the greatest in K562 cells (human myelogenous 
leukemia cells, IC50:0.56 μM), lower in PH101 cells (human pancreatic cancer cells, 3.20 μM), and lowest in SH101 cells (human 
gastric cancer cells, 4.50 μm).  The similar relationship was obsd. in the expts. using human tumor xenografts implanted in nude mice.  
Membrane potential was increased by non-toxic dose of cepharanthin (CE), a biococlaurine alkaloid, or N-1379, a isoprenoid deriv.  The 
DOX-induced cytotoxicity was augmented by CE (K562; 1.6-fold, PH101; 10.0-fold, SH101; 6.9-fold) or N-1379 (K562; 1,2-fold, 
PH101; 7.8-fold, SH101; 3.5-fold), assocg. with the increases of potential, DOX accumulation, and the percentage of cells in S and 
G2M phases.  These results suggest that plasma transmembrane potential plays an important role in DOX-induced cytotoxicity, and 
DOX efficacy can be potentiated by CE or N-1379 which increases transmembrane potential.
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Answer 11:

Two human testicular cancer cell lines were used in a mouse xenograft model to assess the antitumor activity of 15 anticancer agents.  
Line H 12.1 was highly sensitive to cisplatin, bleomycin, and vinblastine, resembling non-pretreated testicular tumors, whereas line H 
23.1 showed resistance to cisplatin and vinblastine, comparable to tumors with acquired or intrinsic drug resistance.  In line H 12.1, 
several drugs were highly active, including cyclophosphamide, ifosfamide, nimustine, and vincristine.  Carmustine, vindesine, 
doxorubicin, epidoxorubicin, pirarubicin, mitoxantrone, carboplatin, and iproplatin had only moderate activity.  In line H 23.1, only 
cyclophosphamide, ifosfamide, animustine, vincristine, and bleomycin had an antitumor activity.  The 2 cells lines represent a useful 
model for preclin. evaluation of new agents with presumed activity in testis cancer.
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Answer 10:

The predictability of clin. responses to anticancer agents was studied using a human cancer-nude mouse panel.  The human cancer 
lines used were 12 gastric, 4 colorectal, 3 breast, 2 pancreatic cancers and 1 melanoma xenografted into BALB/c athymic nude mice.  
Treatment was conducted daily 25 times for antimetabolites, and intermittently 5 times once or twice a week for other drugs.  The 
dosage of each drug was the maximal tolerated dose predetd. for the treatment and schedule.  Four weeks after the initiation of 
treatment, the therapeutic effect was evaluated by the tumor growth inhibition rate (IR) based on the mean tumor wt.  When the IR was 
>58%, the drug was evaluated as effective.  The clin. response rate of each drug was referred from the result of a phase II study.  
Direct comparison of antitumor effects on 16 tumor xenografts with responses to the corresponding clin. therapy of each donor patient 
revealed a fairly high accordance rate (94%).  To elucidate the value of human cancer-nude mouse panel as a preclin. secondary 
screening, the response rates to 8 anticancer drugs used in 15 cancer xenografts were compared with the cumulative clin. data 
available for each drug.  Generally, the response rates of the human cancer xenografts to the drugs showed fairly good correlations 
with the cumulative clin. response rates to the corresponding drugs in the same organs.  Using this panel, preclin. examns. of 6 new 
agents under development, including 254-S and 2 cisplatin derivs., were performed in order to collect clin. data.
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Antitumor effects of cisplatin (CDDP) alone and a combination of CDDP and adriamycin (ADM as pirarubicin) against ovarian cancer 
xenografts from a human ovarian serous cystadenocarcinoma cell line KOC-3S were evaluated in athymic mice to det. the optimal 
drug regimen.  Adverse effects were also evaluated.  The dose of ADM with antitumor effects identical to those of 8 mg/kg of CDDP 
and the optimal doses of ADM combined with CDDP were decided by isograph.  Antitumor effects were evaluated from the tumor 
inhibition rate shown in the Battelle Columbus Lab. Protocol.  A dose of 12 mg ADM/kg showed the same antitumor effect as 8 mg 
CDDP/kg.  The combination of 4 mg/kg of CDDP and 6 mg/kg of ADM (CDDP/ADM ratio =2:3) yielded max. tumor inhibition rate of 
68% with tolerable adverse effects.  The combination of CDDP and ADM is superior to CDDP alone for optimal antitumor effects.
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Liposomes entrapped pirarubicin (THP, L-THP) were prepared by the modified dehydration-rehydration vesicle (DRV) 
method, and their pharmacokinetics and antitumor effects were evaluated in mice bearing M5076 liver metastasis tumor.  
After small unilamellar vesicles (SUVs) composed of egg lecithin, cholesterol (Ch), beta-sitosterol beta-D-glucoside (Sit-G) 
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Human breast cancer and leukemic cells implanted in nude mice appeared to be useful models for the screening of neoplasm 
inhibitors.  The sensitivities of implanted tissues to drugs were similar to those found in patients.  Studies on the suitable route of 
administration in these mice provide the best administration routes for humans.
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Answer 12:

The chemosensitivity of human lung small cell carcinoma (SCC) was assessed in vitro (H-69, H-128, Lu-24, and Lu-130 stains) and in 
vivo (Lu-24, lu-130, and lu-134 strains serially transplanted into nude mice), and the cell kinetics of SCC was analyzed in vivo.  
4-Hydroxyperoxycyclophosphamide  [39800-16-3] was most effective on the 4 cell lines in vitro followed by 
4-O-tetrahydropyranyladriamycin  [72496-41-4], adriamycin  [23214-92-8], and mitomycin C (MMC)  [50-07-7].  MMC was the most 
effective on the 3 SCC xenografts.  Although the chemosensitivity pattern of SCC cell lines in vitro were similar to those of clin. 
reports, some discrepancy was present in the model of SCC xenografts in nude mice.  This discrepancy might be partly explained by 
the small growth fraction of SCC in vivo.  However, as the cell kinetics of SCC cells represented by short cell cycletime is well 
preserved in vivo.  These exptl. models of SCC in vitro and in vivo appear to be suitable as a therapeutic model of SCC.
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Though the majority of patients with metastatic nonseminomatous germ cell tumors can be cured by modern combination 
chemotherapy, for those patients who do not respond to standard therapy additional drugs are needed.  The activity of 
three new anthracycline derivatives, 4-epidoxorubicin, THP-doxorubicin and mitoxantrone against two established human 
testicular cancer cell lines in comparison to doxorubicin and to cisplatin, vinblastine, bleomycin and ifosfamide was 
studied in a xenograft model.  All drugs were given at equitoxic doses.  There were no differences in antitumor activity 
between the four anthracycline derivatives.  In line H 12.1, which is very sensitive to the standard drugs cisplatin, 
vinblastine, bleomycin and ifosfamide, all four anthracycline derivatives were inferior to these agents.  In contrast, in line 
H 23.1, where all four standard agents showed a significant lower antitumor activity when compared to line H 12.1, the 
anthracyclines preserved their activity, indicating a lack of cross resistance.  Thus the anthracycline derivatives seem to 
be inferior to the standard drugs as first line treatment but because of apparent lack of cross resistance they deserve 
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BACKGROUND: Taxanes and anthracyclines are active against breast cancer.  In this study we investigated the 
combined antitumor activity of these drugs, with particular regard to sequence-dependency.  MATERIALS AND 
METHODS: The combined antitumor activity of docetaxel and tetrahydropyranyladriamycin (THP) against two human 
breast cancer xenografts was assessed using an in vitro histoculture drug-response assay.  The sequence-dependency of 
the combined cytotoxicity was evaluated by isobologram.  RESULTS: A synergistic antitumor activity of combined 
docetaxel + THP was exhibited against the R-27 xenograft when docetaxel was given first or simultaneously with THP.  
However, this synergism was diminished when THP was used before docetaxel.  While an additive effect of combined 
docetaxel + THP was observed against MX-1 xenograft when docetaxel was given first or simultaneously with THP, this 
effect was not marked using the THP/docetaxel sequence.  CONCLUSION: Docetaxel increased the antitumor activity of 
THP, but only when administered before or simultaneously with THP.
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and oleic acid (OA) were freeze-dried with THP and sugars, rehydration of the lyophilized powders led to form the larger 
vesicles entrapping drugs, but the proper amounts of sugars and OA to lipids (sucrose/lipid=8 (w/w)) maintained the small 
particle size (about 340nm) with high entrapment (80.7%) of THP.  After intravenous injection of L-THP, the accumulations 
of THP in the liver and heart were approximately 4-fold higher and half lower, respectively, than those of free THP 
(F-THP).  L-THP had superior antitumor effect in 10mg/kg intravenous administration without significant body weight loss.  
L-THP is a potential drug dosage form of liver cancer treatment since the liposomes carry THP to the liver.
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further evaluation in refractory germ cell tumors.
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